Inhibition of spinal ERK1/2-c-JUN signaling pathway counteracts the development of low doses morphine-induced hyperalgesia.
Morphine-induced hyperalgesia is a pharmacological phenomenon often hindering its prolonged applications in the clinic. It has been shown that systemic administration of morphine induced a hyperalgesic response at an extremely low dose. Extracellular signal-regulated kinase (ERK) pathway contributes to pain sensitization, and its phosphorylation under pain conditions results in the induction and maintenance of pain hypersensitivity. The present study was designed to determine whether low dose morphine treatment in mice could influence the spinal activity of ERK. The data showed that morphine (1 µg/kg) induced a marked increase in ERK phosphorylation. Intrathecal pre-treatment with a selective mitogen-activated and extracellular signal-regulated kinase (MEK) inhibitor PD98059, attenuated morphine-associated thermal hyperalgesia. Morphine exposure increased phosphorylation of c-JUN, that was prevented by the inhibition of ERK pathway. In addition, double immunofluorescence studies revealed that, p-ERK and p-c-JUN are localized on neurons of the spinal dorsal horn expressing µ receptors. These data suggest that ERK contributes to the morphine-induced hyperalgesia by regulating the activation of c-JUN.